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1. A photoactive composition comprising a pharmaceutically 

Acceptable formulation of at least one compound of E-L-DYE-X-Na (formula 
1 ), E— L-DYE-X-Y (formula 2), or combinations thereof where 

DYE is selected from the group consisting of cyanines, 
5 indocyanines, phthalocyanines, rhodamlnes, phenoxazines, phenothiazines, 
phenoselenazines, fluoresceins, porphyrins, benzoporphyrins, squaraines, 
corrins, croconiums, azo dyes, methine dyes, and indolenium dyes, 

Y is selected from the group consisting of any Dye, hydrogen, 
halogens, anthracylines, azide, C1-C20 peroxyalkyi, C1-C20 peroxyaryi; C1- 
10 C20 sulfenatoalkyi, sulfenatoaryl, diazo dyes, chlorines, naphthalocyanines, 
methylene blue, and chalcogenopyrylium analogues, 

E is selected from the group consisting of somatostatin 
receptor binding molecules, heat sensitive bacterloendotoxin receptor binding 
molecules, neurotensin receptor binding molecules, bombesin receptor binding 
15 molecules, cholesystekinin receptor binding molecules, steroid receptor binding 
molecules, carbohydrate receptor binding molecules, and hydrogen; 

L is selected from the group consisting of -(CH2)a-. 
-(CH2)bCONR'-. -N(R^)CO(CH2)c-, -OCO(CH2)d-, -(CH2)eC02-. -OCONH-, 
-OCO2-. -HNCONH-. -HNCSNH-, -HNNHCO-, -OSO2-. -NR^(CH2)eCONR^ 
20 -CONR^(CH2)fNR®CO.. and -NR^CO(CH2)gCONR®-; 

X is either a single bond or is selected from the group consisting 
of -(CH2)h-, -OCO-. -HNCO-, -(CH2)iCO-. and -(CH2)jOCO-; 

R^ to R® are independently selected from the group consisting 
of hydrogen, C1-C10 alkyi, -OH, C1-C10 polyhydroxyalkyi, C1-C10 alkoxyl, 
25 C1 -C1 0 alkoxyalkyi, -SO3H, -(CH2)kC02H, and -(CH2)iNR®R'°; 
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and R^*^ are independently selected from the group 
consisting of hydrogen, C1-C10 alkyi, C5-C10 aryl, and C1-C10 
polyhydroxyalkyl; and 

a to I independently range from 0 to 10, as a photosensitive 

composition. 

2. The composition of claim 1 wherein the compound is formula 2 
and at least one of Dye or Y is selected from the group consisting of 
phenoxazines, phenothiazines, phenoselenazines, anthracylclines, and azide; 
and the other of Dye or Y is not. 

3. The composition of claim 1 comprising at least one of formula 1 
and at least one of formula 2. 

4. The composition of claim 1 comprising at least two of formula 2. 

5. The composition of claim 1 comprising at least two of formula 1 . 

6. The composition of claim 1 further comprising a diamagnetic 
metal coordinated with a phthalocyanine or naphthalocyanine, 

7. The composition of claim 1 wherein at least one of Dye or Y is 
bonded with a polycationic peptide. 
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8. The composition of claim 1 further comprising at least one of 

tellurium or selenium replacing a core oxygen or nitrogen in at least one of a 
Dye or Y selected from the group consisting of rhodamine, methylene blue, and 
a chalcogenopyrylium analogue. 
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9. A photoactive method comprising 

(a) administering to a target tissue in an animal an effective 
amount of a pharmaceutically acceptable formulation of at least one compound 
of E~L-DYE-X~N3 (formula 1). E-L~DYE-X~Y (formula 2). or combinations 
5 thereof where 

DYE is selected from the group consisting of cyanines, 
indocyanines, phthalocyanines, rhodamines, phenoxazines, phenothiazines. 
phenoselenazines, fluoresceins, porphyrins, benzoporphyrins, squaraines, 
corrins, croconiums. azo dyes, methine dyes, and Indolenium dyes, 

10 Y is selected from the group consisting of any Dye, hydrogen, 

halogens, anthracylines, azide. C1-C20 peroxyalkyi, C1-C20 peroxyaryl, C1- 
C20 sulfenatoalkyi, sulfenatoaryl, diazo dyes, chlorins, naphthalocyanines, 
methylene blue, and chalcogenopyrylium analogues, 

E is a targeting molecule selected from the group consisting 

15 of somatostatin receptor binding molecules, heat sensitive bacterioendotoxin 
receptor binding molecules, neurotensin receptor binding molecules, bombesin 
receptor binding molecules, cholesystekinin receptor binding molecules, steroid 
receptor binding molecules, and carbohydrate receptor binding molecules; 

L is selected from the group consisting of -(CH2)a-. 

20 -(CH2)bCONR^-. -N(R^)CO(CH2)c-, -OCO(CH2)d-, -(CH2)eC02-, -OCONH-, 
-OCO2-. -HNCONH-. -HNCSNH-, -HNNHCO-, -OSO2-. -NR^(CH2)eCONR^., 
-CONR®(CH2)fNR®CO-, and -NR^CO(CH2)gCONR®-; 

X is either a single bond or is selected from the group 
consisting of -(CHsW, -OCO-, -HNCO-. -(CH2)iCO-. and -(CH2)jOCO-; 

25 R^ to R® are independently selected from the group consisting 
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of hydrogen. C1-C10 alkyl. -OH. C1-C10 polyhydroxyalkyl. C1-C10 alkoxyl, 
C1-C10 alkoxyalkyi, -SO3H. -(CH2)kC02H, and -(CH2)iNR^R^°; 

and R^° are independently selected from the group 
consisting of hydrogen, C1-C10 alkyl, C5-C10 aryl, and C1-C10 
polyhydroxyalkyl; and 

a to I independently range from 0 to 10, and 
(b) exposing said target tissues to light of wavelength between 300 and 
950 nm with sufficient power and fluence rate. 

10. The method of claim 9 further comprising exposing to light at a 
wavelength in the range between about 600 nm to about 700 nm for activation 
by a Type II mechanism, or in the range between about 300 nm to about 950 
nm for activation by a Type I mechanism. 

1 1 . The method of claim 9 further comprising the step of allowing said 

f 

photosensitizer to accumulate In said target tissue. 

12. The method of claim 9. wherein the composition administered is in 
a range of about 0.1 mg/kg body weight to about 500 mg/kg body weight. 

13. The method of claim 9 wherein the composition administered is in 
a range of about 0.5 mg/kg body weight to about 2 mg/kg body weight. 
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14. The method of claim 9 wherein the composition is administered 
by a route selected from at least one of parenteral, enteral, topical, aerosol, 
subdermal, subcutaneous, or inhalation. 

15. The method of claim 9 wherein the composition is administered at 
a concentration In a range of about 1 nM to about 0.5 M. 

16. The method of claim 9 wherein the composition comprises at 
least two compounds of formula 1 in mixture or admixture. 

17. The method of claim 9 wherein the composition comprises at 
least two compounds wherein at least one Dye or Y is selected from the group 
consisting of phenoxazines, phenothiazines, porphyrins, benzoporphyrins, and 
chlorines for a photodynamic therapy method. 

18. The method of claim 9 resulting in at least one of a necrotic effect, 
an antimicrobial effect, or an apoptotic effect. 
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19. A compound comprising formula 1 

E — L — DYE— -X N3 

where Dye is selected from at least one of cyanines. indocyanines, 
phthalocyanines, rhodamines, phenoxazines, phenothiazines, 
5 phenoselenazines, fluoresceins, porphyrins, benzoporphyrins, squaraines, 
corrins, croconiums, azo dyes, methine dyes, and indolenium dyes, 

E is selected from the group consisting of somatostatin 
receptor binding molecules, heat sensitive bacterioendotoxin receptor binding 
molecules, neurotensin receptor binding molecules, bombesin receptor binding 
10 molecules, cholesystekinin receptor binding molecules, steroid receptor binding 
molecules, and carbohydrate receptor binding molecules; 

L is selected from the group consisting of -(CH2)a-, 
-(CH2)bCONR^-, -N(R^)CO(CH2)c-. -OCO(CH2)d-, -(CH2)eC02-. -OCONH-, 
-OCO2-, -HNCONH-, -HNCSNH-. -HNNHCO-. -OSO2-, -NR^CH2)eCONR^-, 
1 5 -CONR^(CH2)fNR^CO-, and -NR^CO(CH2)gCONR®-; 

X is either a single bond or is selected from the group consisting 
of -(CH2)h-. -OCO-, -HNCO-, -(CH2)iCO-, and -(CH2)jOCO-: 

R^ to R® are independently selected from the group consisting 
of hydrogen, C1-C10 alkyl, -OH, C1-C10 polyhydroxyalkyl. C1-C10 alkoxyl, 
20 C1-C10 alkoxyalkyl. -SO3H, -(CH2)kC02H, and -(CH2)iNRV^; 

R® and R^° are independently selected from the group 
consisting of hydrogen, C1-C10 alkyl, C5-C10 aryl, and C1-C10 
polyhydroxyalkyl; and 

a to I independently range from 0 to 10. 
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25 20. A compound comprising formula 2 

E — L — DYE-— X — -Y 
where Dye is selected from at least one of cyanines, indocyanines, 
phthalocyanines. rhodamines, phenoxazines. phenothiazines. 
5 phenoselenazines, fluoresceins, porphyrins, benzoporphyrins, squaraines, 
corrins, croconiums. azo dyes, methine dyes, and indolenium dyes, 

Y is selected from the group consisting of any Dye, hydrogen, 
halogens, anthracylines. azide. C1-C20 peroxyalkyl, C1-C20 peroxyaryl, C1- 
C20 sulfenatoalkyi, sulfenatoaryl, diazo dyes, chlorines, naphthalocyanines. 
10 methylene blue, and chalcogenopyrylium analogues, 

E is selected from the group consisting of somatostatin 
receptor binding molecules, heat sensitive bacterioendotoxin receptor binding 
molecules, neurotensin receptor binding molecules, bombesin receptor binding 
molecules, cholesystekinin receptor binding molecules, steroid receptor binding 
15 molecules, and carbohydrate receptor binding molecules; 

L is selected from the group consisting of -(CH2)a-. 
-(CH2)bCONR^-. -N(R2)CO(CH2)c-. -OCO(CH2)d-, -(CH2)eC02-, -OCONH-, 
-OCO2-. -HNCONH-, -HNCSNH-. -HNNHCO-. -OSO2-. -NR^(CH2)eCONR^-, 
-CONR^(CH2)fNR®CO-. and -NR^CO(CH2)gCONR®-; 
20 X is either a single bond or Is selected from the group consisting 

of -(CH2)h-, -OCO-, -HNCO-, -(CH2)iCO-. and -(CH2)iOCO-; 

R^ to R® are Independently selected from the group consisting 
of hydrogen. C1-C10 alkyi, -OH. C1-C10 polyhydroxyalkyl. C1-C10 alkoxyl, 
C1-C10 alkoxyalkyi, -SO3H, -(CH2)kC02H. and -(CH2)iNR^R^°; 
25 R® and R^° are Independently selected from the group 
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consisting of hydrogen. C1-C10 alkyi, C5-C10 aryl, and C1-C10 
polyhydroxyalkyl; and 

a to I independently range from 0 to 10. 
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21 , A photoactive composition comprising a pharmaceutically 
acceptable formulation selected from 

(a) at least one of either a compound of E-L-DYE-X-Na (formula 1 ) 
or a compound of E~L-DYE-X-Y (formula 2) wherein at least one of Dye or Y 

5 act via a Type II mechanism upon photactivation; 

(b) at least two compounds of E-L-DYE-X-Na (formula 1 ) where at 
least one Dye acts via a Type II mechanism upon photoactivation; 

(c) at least two compounds of E-L~DYEt-X~Y (formula 2) where at 
least one of Dye or Y act via a Type II mechanism upon photoactivation; and 

1 0 (d) at least one compound of E-L-DYE~X-Y (formula 2) where at 

least one of Dye or Y act via a Type II mechanism upon photoactivation, 
where 

Dye is selected from the group consisting of cyanines, 
indocyanines, phthalocyanines, rhodamines, phenoxazines, phenothiazines, 
15 phenoselenazines, fluoresceins, porphyrins, benzoporphyrins, squaraines, 
corrins, croconiums, azo dyes, methlne dyes, and indolenium dyes, 

Y is selected from the group consisting of any Dye, hydrogen, 
halogens, anthracylines, azide, C1-C20 peroxyalkyi, C1-C20 peroxyaryl, C1- 
C20 sulfenatoalkyi, sulfenatoaryl, diazo dyes, chlorines, naphthalocyanines, 
20 methylene blue, and chalcogenopyrylium analogues, 

E is optionally a receptor binding molecule or hydrogen, 

and L and X link the Dyie to either N3 in formula 1 or Y in formula 

2. 

22. The composition of claim 19 formulated in a liposome. 



